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Geography of Diet in the UK Women’s  















by	 both	 spatial	measures.	The	Government	Office	Region,	 the	North	West	 of	 England	 has	
the	 highest	 proportion	 of	 individuals	 consuming	 the	 least	 healthy,	monotonous	 diets,	while	
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	 Diet	 is	 a	 complex	 phenomenon.	A	 single	 food	 is	 not	




plore	 links	between	diet	 and	health.	The	contents	of	 a	dietary	




	 Influences	 on	 dietary	 patterns	 span	 a	 broad	 spectrum	
entwining	 social,	 economic,	 demographic,	 environmental	 and	
individual	factors.8-12	Using	geographical	units	is	one	way	which	
some	of	these	can	be	incorporated	into	health	research.	An	eco-
logical	 model	 framework	 to	 investigate	 how	 individuals	 and	
their	 environments	 interact	 is	 well	 documented.13-15	 However,	












health	 in	 the	UK.16	Data	 is	 available	 at	 the	post	 code	 level	 (a	
small	spatial	unit)	which	can	be	aggregated	to	a	number	of	larger	
geographical	 units.	The	 cohort	 targeted	 only	women	 as	 at	 the	




type	of	people,	 living	 in	 types	of	neighbourhoods,	 consuming	
different	dietary	patterns	which	could	be	linked	to	spatial	varia-
tions	 in	 future	 health	 outcomes;	 and	 because	 a	 standard	 clas-
sification	 is	used	would	be	generalisable	 to	women	 in	 the	UK	
population.











Study Design and Sample
 
 At	 baseline,	 between	 1995	 and	 1998,	 35,372	women	
were	 recruited	 into	 the	 UKWCS	 on	 a	 volunteer	 basis	 from	








consuming	<500	 and	>6000	kcal/day	were	 excluded	 from	 the	
analysis	as	these	were	considered	to	be	outliers	(n=70).	A	valid	
postcode	was	not	 available	 for	 all	 these	women,	 so	 following	

















Pudding	 Eater”	 –	 typified	 by	 a	 white	 bread,	 meat,	 chips	 and	
high	fat,	creamy	foods;	“Conservative	Omnivore”	–	a	diet	lack-
ing	 high	 quantities	 of	 any	 food,	 but	with	moderate	 quantities	
of	most	 foods,	 especially	 potatoes,	meat,	 fish,	 eggs,	 fruit	 and	





































roles;	 ‘City	 Living’	 –	 typically	 including	 high	 proportions	 of	
adults	 aged	 25-44,	 large	 numbers	 of	 individuals	 born	 outside	
of	the	UK,	single	person	rented	houses	or	flats	and	many	in	or	
holding	 higher	 education	 qualifications;	 ‘Countryside’	 –	 this	
groups	contains	high	proportions	of	adults	aged	over	45	years	
old,	 living	 in	 detached	 housing	with	 two	 or	more	 cars	 in	 the	
household.	Many	work	from	home,	provide	unpaid	care	or	work	
in	agriculture;	‘Prospering	Suburbs’	–	many	aged	45-64	living	







long-term	illness;	 ‘Typical	Traits’	–	 this	groups	contains	 those	



















	 STATA	IC	12.1	 statistical	 software	has	been	used	 for	
the	 analysis.23	 Chi	 squared	 statistics	 are	 used	 to	 detect	 differ-
ences	across	categories	for	tabulated	data.	
	 Multinomial	 logit	 regression	 was	 carried	 out	 for	 the	















adjusted	 regression	model	 includes	 physical	 activity,	 smoking	
and	total	calorie	intake	including	alcohol,	age,	social	class	and	
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for	 the	 North	 East,	 North	West	 and	 Scotland	 and	 0.17%	 for	
the	South	East	 and	South	West	 (with	other	 regions	 falling	 in-
between).	So	whilst	the	lowest	number	of	cohort	women	reside	












Conscious”	 (most	healthy)	and	also	more	 likely	 to	consume	a	





































RRR (95% CI)  
p value
RRR (95% CI)  
p value Ref.
RRR (95% CI)  
p value
RRR (95% CI)  
p value
RRR (95% CI)  
p value
RRR (95% CI)  
p value
Unadjusted model (pseudo R2=0.003)
North East 0.87(0.70 to 1.08) p=0.211
0.82(0.61 to 1.12) 
p=0.218 1.00
0.79(0.63 to 0.99) 
p=0.043
0.62(0.49 to 0.77) 
p<0.001
0.64(0.51 to 0.81) 
p<0.001
0.84(0.67 to 1.06) 
p=0.149
North West 1.20(1.04 to 1.38) p=0.013
0.91(0.75 to 1.12) 
p=0.368 1.00
0.81(0.69 to 0.94) 
p=0.006
0.85(0.73 to 0.98) 
p=0.023
0.84(0.73 to 0.98) 
p=0.025




1.11(0.95 to 1.30) 
p=0.179
0.97(0.78 to 1.20) 
p=0.776 1.00
1.07(0.92 to 1.25) 
p=0.392




0.99(0.84 to 1.17) 
p=0.873
East Midlands 1.01(0.85 to 1.18) p=0.944
1.15(0.93 to 1.42) 
p=0.209 1.00
1.07(0.91 to 1.25) 
p=0.444
1.13(0.97 to 1.32) 
p=0.123
0.92(0.78 to 1.09) 
p=0.340
1.00(0.84 to 1.19) 
p=0.997
West Midlands 1.07(0.92 to 1.25) p=0.384
1.05(0.85 to 1.30) 
p=0.652 1.00
0.88(0.75 to 1.04) 
p=0.135
1.03(0.89 to 1.19) 
p=0.713
0.82(0.70 to 0.97) 
p=0.019
0.96(0.81 to 1.13) 
p=0.610
East of  
England
0.89(0.76 to 1.03) 
p=0.115
0.92(0.75 to 1.12) 
p=0.407 1.00
0.94(0.81 to 1.09) 
p=0.400
0.98(0.85 to 1.12) 
p=0.736
0.89(0.77 to 1.03) 
p=0.124




1.42(1.23 to 1.64) 
p<0.001
1.38(1.14 to 1.67) 
p=0.001 1.00
0.89(0.76 to 1.05) 
p=0.165
1.28(1.12 to 1.48) 
p<0.001
1.77(1.54 to 2.04) 
p<0.001
1.64(1.41 to 1.90) 
p<0.001
South East 1.00 1.00 1.00 1.00 1.00 1.00 1.00
South West 1.01(0.89 to 1.16) p=0.837
1.15(0.96 to 1.38) 
p=0.120 1.00
1.11(0.97 to 1.27) 
p=0.142
1.04(0.92 to 1.19) 
p=0.528
0.99(0.86 to 1.13) 
p=0.847
1.20(1.04 to 1.38) 
p=0.011
Scotland 0.84(0.71 to 0.99) p=0.039
1.11(0.90 to 1.37) 
p=0.329 1.00
0.97(0.82 to 1.14) 
p=0.688
0.77(0.65 to 0.90) 
p=0.001
0.66(0.56 to 0.78) 
p<0.001
0.84(0.70 to 1.00) 
p=0.046
Wales 1.25(1.03 to 1.51) p=0.027
1.19(0.92 to 1.55) 
p=0.187 1.00
0.89(0.72 to 1.10) 
p=0.300
1.08(0.89 to 1.31) 
p=0.417
0.98(0.80 to 1.20) 
p=0.817
1.11(0.90 to 1.37) 
p=0.327
Adjusted model (adjusting for smoking, total calorie intake including alcohol, typical daily physical activity (METs), age, social class, education) (pseudo R2= 0.12)
North East 1.14(0.89 to 1.47) p=0.303
0.77(0.56 to 1.06) 
p=0.107 1.00
0.71(0.56 to 91) 
p=0.006
0.71(0.55 to 0.91) 
p=0.007
0.67(0.53 to 0.86) 
p=0.002
0.74(0.58 to 0.95) 
p=0.019
North West 1.48(1.25 to 1.74) p<0.001
0.91(0.73 to 1.12) 
p=0.368 1.00
0.76(0.64 to 0.90) 
p=0.001
0.95(0.81 to 1.11) 
p=0.525
0.90(0.77 to 1.06) 
p=0.206




1.27(1.06 to 1.53) 
p=0.009
0.95(0.75 to 1.20) 
p=0.676 1.00
1.03(0.87 to 1.23) 
p=0.712
1.05(0.89 to 1.25) 
p=0.571
0.92(0.77 to 1.09) 
p=0.323
0.96(0.80 to 1.15) 
p=0.636
East Midlands 1.09(0.90 to 1.32) p=0.363
1.10(0.87 to 1.38) 
p=0.429 1.00
1.07(0.90 to 1.28) 
p=0.433
1.19(1.00 to 1.41) 
p=0.046
0.95(0.80 to 1.14) 
p=0.590
0.96(0.80 to 1.15) 
p=0.658
West Midlands 1.16(0.97 to 1.38) p=0.105
1.02(0.81 to 1.27) 
p=0.879 1.00
0.86(0.72 to 1.03) 
p=0.094
1.01(0.85 to 1.19) 
p=0.949
0.79(0.66 to 0.94) 
p=0.008
0.91(0.76 to 1.09) 
p=0.316
East of  
England
0.90(0.76 to 1.07) 
p=0.229
0.96(0.77 to 1.20) 
p=0.721 1.00
1.00(0.85 to 1.17) 
p=0.987
0.98(0.84 to 1.14) 
p=0.764
0.84(0.07 to 0.99) 
p=0.038




1.23(1.04 to 1.45) 
p=0.015
1.37(1.11 to 1.68) 
p=0.003 1.00
0.89(0.75 to 1.05) 
p=0.178
1.14(0.97 to 1.33) 
p=0.107
1.46(1.26 to 1.70) 
p<0.001
1.45(1.23 to 1.70) 
p<0.001
South East 1.00 1.00 1.00 1.00 1.00 1.00 1.00
South West 1.07(0.92 to 1.25) p=0.392
1.09(0.90 to 1.32) 
p=0.381 1.00
1.11(0.96 to 1.29) 
p=0.157
1.01(0.87 to 1.17) 
p=0.909
0.99(0.85 to 1.14) 
p=0.860
1.18(1.01 to 1.37) 
p=0.032
Scotland 1.06(0.88 to 1.28) p=0.550
0.89(0.71 to 1.11) 
p=0.305 1.00
0.80(0.67 to 0.96) 
p=0.014
0.83(0.70 to 0.99) 
p=0.044
0.63(0.53 to 0.76) 
p<0.001
0.68(0.56 to 0.81) 
p<0.001
Wales 1.49(1.31 to 1.69) p=0.002
1.06(0.80 to 1.41) 
p=0.670 1.00
0.77(0.61 to 0.97) 
p=0.026
1.15(0.93 to 1.43) 
p=0.194
1.00(0.81 to 1.25) 
p=0.988
0.97(0.78 to 1.22) 
p=0.823
















in	 a	 predominantly	middle	 class	 cohort	 of	women.	That	 said,	
there	are	still	large	numbers	in	each	of	the	Supergroups.
	 Significant	variation	for	consumption	of	all	dietary	pat-
terns	 by	OAC	Supergroup	 is	 observed	 (Figure	 3).	 In	 general,	







strained	 by	Circumstance’	 group	 have	 a	 significantly	 elevated	
Figure 3: Percentage of UKWCS women consuming each dietary pattern by OAC Supergroup.






RRR	 of	 1.33	 (95%	 CI	 0.11	 to	 1.59)	 for	 consuming	 the	 least	












	 The	 adjusted	 model	 accounts	 for	 total	 energy	 intake	














Table 2: Regression models investigating whether OAC Supergroup predicts dietary patterns displaying Relative Risk Ratio (95% Confidence Interval) and p value.
Monotonous 














High Diversity  
Vegetarian
RRR(95% CI)  
p value
RRR(95% CI)  
p value Ref.
RRR(95% CI)  
p value
RRR(95% CI)  
p value
RRR(95% CI)  
p value





1.16(1.00 to 1.36) 
p=0.054
0.87(0.69 to 1.10) 
p=0.206 1.00
0.81(0.68 to 0.97) 
p=0.022
0.87(0.74 to 1.02) 
p=0.095
0.65(0.55 to 0.78) 
p<0.001
0.57(0.47 to 0.69) 
p<0.001
City Living 1.05(0.88 to 1.26) p=0.587
1.55(1.23 to 1.95) 
p<0.001 1.00
1.05(0.87 to 1.28) 
p=0.611
1.36(1.14 to 1.61) 
p=0.001
1.56(1.32 to 1.84) 
p<0.001
1.59(1.33 to 1.89) 
p<0.001
Countryside 0.76(0.68 to 0.86) p<0.001
1.33(1.14 to 1.55) 
p<0.001 1.00
1.37(1.21 to 1.54) 
p<0.001
1.15(1.03 to 1.29) 
p=0.016
0.79(0.71 to 0.89) 
p<0.001




0.76(0.69 to 0.84) 
p<0.001
0.90(0.78 to 1.04) 
p=0.144 1.00
1.10(0.99 to 1.23) 
p=0.083
0.96(0.87 to 1.06) 
p=0.444
0.59(0.53 to 0.65) 
p<0.001





1.33(0.11 to 1.59) 
p=0.002
0.69(0.51 to 0.93) 
p=0.015 1.00
0.74(0.59 to 0.92) 
p=0.008
0.91(0.75 to 1.10) 
p=0.330
0.71(0.58 to 0.86) 
p=0.001
0.67(0.54 to 0.83) 
p<0.001
Typical Traits 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Multicultural 1.23(1.02 to 1.47) p=0.027
1.16(0.90 to 1.49) 
p=0.260 1.00
0.93(0.76 to 1.15) 
p=0.524
1.09(0.91 to 1.32) 
p=0.360
1.70(1.43 to 2.01) 
p<0.001
1.55(1.29 to 1.86) 
p<0.001
Adjusted model(adjusting for smoking, total calorie intake including alcohol and typical daily physical activity(METs)(pseudo R2=0.10)
Blue Collar 
Communities
1.25(1.06 to 1.48) 
p=0.009
0.79(0.62 to 1.00) 
p=0.050 1.00
0.72(0.60 to 0.87) 
p=0.001
0.95(0.80 to 1.12) 
p=0.526
0.70(0.59 to 0.83) 
p<0.001 0.55(0.05) p<0.001
City Living 0.88(0.73 to 1.07) p=0.208
1.66(1.32 to 2.10) 
p<0.001 1.00
1.10(0.90 to 1.34) 
p=0.349
1.24(1.04 to 1.48) 
p=0.019
1.48(1.25 to 1.75) 
p<0.001 1.64(0.15) p<0.001
Countryside 0.79(0.69 to 0.89) p<0.001
1.3(1.12 to 1.53) 
p=0.001 1.00
1.35(1.20 to 1.53) 
p<0.001
1.14(1.01 to 1.28) 
p=0.029




0.77(0.69 to 0.86) 
p<0.001
0.91(0.79 to 1.06) 
p=0.215 1.00
1.11(1.00 to 1.25) 
p=0.052
0.94(0.85 to 1.05) 
p=0.259





1.40(1.16 to 1.71) 
p=0.001
0.66(0.49 to 0.90) 
p=0.008 1.00
0.69(0.55 to 0.86) 
p=0.001
0.98(0.80 to 1.20) 
p=0.859
0.75(0.61 to 0.92) 
p=0.005 0.66(0.08) p<0.001
Typical Traits 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Multicultural 0.99(0.82 to 1.21) p=0.951
1.24(0.96 to 1.60) 
p=0.107 1.00
0.98(0.79 to 1.21) 
p=0.839
0.99(0.82 to 1.20) 
p=0.938








Omnivore”	RRR=0.69	 95%	CI	 0.55	 to	 0.86).	The	 ‘Blue	Col-
















both	 regionally	 and	 according	 to	 the	 geodemographic	 Super-
group	 in	 which	 the	 women	 live.	 These	 variations	 occur	 both	
within	a	dietary	pattern	across	the	Regions	and	Supergroups	and	
also	 between	 dietary	 patterns	within	 a	Region	 or	 Supergroup.	
Analysis	using	a	geodemographic	classification	provides	more	
insight	into	spatial	variations	in	dietary	pattern	in	the	UKWCS	















Conscious”	 dietary	 pattern	 incorporates	 more	 dietary	 compo-
nents	 than	 just	 fruit	 and	 vegetable	 intake	 to	 represent	 dietary	
healthiness.	A	full	spectrum	of	dietary	diversity	is	also	represent-
ed	by	 the	dietary	patterns	(as	 indicated	by	 the	pattern	names).	



















STRENGTHS AND LIMITATIONS 
	 The	UKWCS,	specifically	designed	 to	 investigate	 the	
effect	of	dietary	patterns	on	health	outcomes,	provides	quality	
dietary	 data	 for	 analysis.	 Vegetarians	 were	 deliberately	 over	
sampled	 and	 as	 such	make	 up	 a	 higher	 proportion	 in	 this	 co-
hort	than	in	the	general	population.	This	means	that	this	study	




enough	 to	be	generalisable	 to	a	given	population	 is	 also	chal-
lenging	due	 to	 temporal	and	financial	constraints,	making	 this	
study	a	valuable	resource.
	 Geographic	 location	 of	 participants	was	 not	 a	 design	
factor	 for	 the	 UKWCS,	 so	 despite	 large	 numbers	 in	 each	 of	












from	 a	WCRF	 mailing	 list	 of	 previous	 questionnaire	 partici-
pants	so	 it	may	be	expected	 that	 there	 is	some	volunteer	bias.	
The	 women	 are	 predominantly	 middle	 age,	 middle	 class	 and	
























	 For	 some	 geodemographic	 classifications,	 created	 by	
market	 research	 companies,	 the	methods	 used	 to	 generate	 the	
classification	 are	 not	 transparent	 as	 these	 are	 the	 intellectual	
property	of	the	company.	This	can	be	a	limitation	for	use	in	re-

















dietary	data	 collection	 is	 essential	when	considering	 influence	
on	diseases	with	 a	 latent	 development	 period,	 such	 as	 cancer.	
Collection	dietary	records	for	cancer	cases	can	impact	on	subject	
recall	 of	 their	 diet.2	Therefore	 the	 application	 of	 these	 results	














investigation	 could	 be	 carried	 out	 into	 this	 regional	 variation;	
however,	it	may	be	erroneous	to	ascribe	specific	factors	to	a	par-











	 However,	when	we	 consider	 dietary	pattern	 variation	
by	geodemographic	Supergroup	the	results	present	a	clearer	pic-
































of	 food	price,	 compared	 to	 usage	 by	geodemographic	 type.	 It	











individuals	 reside.	The	 type	 of	 area,	 using	 a	 small	 scale	 geo-
graphical	unit,	combined	with	demographic	characteristics	pro-
vides	 richer	 prediction	 of	 dietary	 consumption	 than	 the	 large	
regional	unit.	Healthy	or	diverse	dietary	patterns	are	more	com-
mon	 in	geodemographic	groups	 in	 the	 ‘Countryside’	or	 ‘Pros-
pering	Suburbs’	with	less	healthy	patterns	in	areas	such	as	‘Con-
strained	by	Circumstance’	and	‘Blue	Collar	Communities’.	With	
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Dietary pattern High quantities Moderate quantities Low quantities
Monotonous Low Quantity 
Omnivore White bread, milk, sugar Potatoes, meat Most other foods
Traditional Meat, Chips and 
Pudding Eater
White bread, chips, meat, sugar, high-fat and 
creamy food, biscuits, cakes Most other foods
Wholemeal food, soya products, vegetables, 
salad, fruit
Conservative Omnivore -
Most food, including 
potatoes, meat, fish, eggs, 
fruit, vegetables
Cereals, chips, wholemeal food, nuts, 
pulses, spreads and dressings, chocolate, 
crisps, biscuits. Less red meat, less chips 
and less puddings than the Traditional Meat 
Chips and Pudding Eater and the Higher 
Diversity Traditional Omnivore.
Low Diversity Vegetarian Wholemeal bread, soya products, pulses, fruits (not exotic fruit), vegetables. Cereals Butter, eggs, meat, fish
Higher Diversity Traditional 
Omnivore
Chips, white pasta and rice, high-fat and 
creamy food, eggs, meat, fish, chocolate, bis-
cuits, crisps. More fish and salad and general 
diversity than the Traditional Meat Chips and 
Pudding Eater.
Vegetables, fruit and 
alcohol.
Less cakes and puddings than the  
Traditional Meat Chips and Pudding Eater.
High Diversity Vegetarian
Wholemeal bread, cereals, wholemeal pasta 
and rice, soya products, spreads, nuts, pulses, 
vegetables, fruit, herbal tea (generally higher 
consumption of these products that the Low 
Diversity Vegetarian).
- White bread, meat, fish
Health Conscious
Bran, potatoes, wholemeal food, yoghurt, 
low-fat dairy products, pulses, fish, vegetables, 
salad, fruit
Most other foods Chips, sugar







Supergroup Distinctive variables - High Distinctive variables - Low
1 - Blue Collar Communities Age 5-14
Lone parent households






Indian, Pakistani and Bangladeshi
Black





2 - City Living Age 25-44









Ages 0-4,5-14,25-44 and 65+
Single parent household
Households with non-dependent children
Rooms per household
Provide unpaid care
Economically inactive/looking after family
General employment













Public transport to work
Unemployment
4 - Prospering Suburbs Age 45-64
Two adults no children





































7 - Multicultural Ages 0-4 and 5-15
Indian, Pakistani and Bangladeshi
Black




Public transport to work
Students 
Unemployment
Ages 45-64 and 65+
Single pensioner households
Two adults no children
Economically inactive/looking after family or home
Appendix B – Summary of OAC Supergroups
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